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No selection 
QTOF-analysis – All ion MS 
 
Collision 
10, 20 and 40 V  
• MS scan with collision energy 
• Screening samples 
• Spectra of daughter ions of all compounds 
eluting on a certain time point 
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Validation 
• SANCO/12571/2013: 
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Validation – LC-QTOF 
• We have validated at 3 different concentration levels in 
rye, oat, barley, wheat and rice. 
 
• Amounts of pesticides (including isomers) validated: 
 
SDL (mg/kg) Pesticides validated 
0.01 246 
0.02 41 
0.1 39 
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Standard mixtures 
50-100 pesticides 
Mixtures 
Avoiding isomers in the 
mixtures 
Isomers 
2-6 mixtures together 
Validation 
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Spectra of isomers in Agilents library 
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EURL-CF and GC-QTOF 
• TOF instrument: 7200 GC/Q-TOF, 
Agilent Technologies 
 
• GC-system: 7890B, Agilent 
Technologies 
– back flush,  
– Gerstel PTV injector.  
– Two HP-5MS UI, 15 m, 0.250 mm dia, 
0.25 mm  filmtickness 
– PAL autosampler system and  
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Conditions 
• Ionisation mode: EI positive 
• Acquisition rate: 4GHz 
• Acquisition mode: Centroid or profile 
• Source temperature 230 ºC 
• Software: MassHunter B 06.01.1312,  
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PCDL library 
• Exact masses of 
pesticides and 
fragments 
• Retention time 
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Formula generator 
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Exact masses of fragments 
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• Bifentrin – mass 422.126041 
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Qualitative software 
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Score system 
• Mass Match Score is the weighted aggregate of the individual metrics 
calculated when comparing an actual spectrum with a spectrum pattern 
synthesized from a formula. 
– Mass Spacing Score 
– Mass Accuracy Score 
– Mass Abundance Score 
– Isotope abundance score 
– Isotope spacing score 
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Low score - poor isotop pattern 
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Quantitativ processing used 
qualitative 
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Quantitativ processing used 
qualitative 
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C7H9O2S2 16.36 189.0044 Isoprothiolane F1
C9H11O3S2 16.36 231.015 Isoprothiolane F2
C6H4O4S2 16.36 203.9551 Isoprothiolane F3
C5H6O2S2 16.36 161.9809 Isoprothiolane F4
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Validation of screening method 
• QuEChERS method combined with a GC-QTOF from Agilent 
• The method was validated in cereals two spike levels,  
0.01 and 0.05 mg/kg 
 
 
• Purpose: 
– to be familiar with the instrument, be able to analyse and 
process data, work with well known pesticides. 
– Use the Sanco approach 
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Design of validation 
• 6 samples of four different types of cereal samples blank 
EUPT blank test material 
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Design of validation 
• Spiked at 0.01 and 0.05 mg/kg 
– 5 standard mixtures called (A, B, C, D and E), containing 356 
different compounds altogether.  
– Not all of them can be detected on GC.  
• The 24 spiked samples plus 4 blank cereal samples and 4 
EUPT tests materials were extracted and cleaned up.  
• Only 38 of the compounds have currently been evaluated. 
• According to SANCO at least 95% of the samples should 
be detected (a false-negative rate of 5% is accepted).  
– This means that only 1 out of 20 spiked samples are allowed 
to be non-detected. 
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Screening criteria 
• DTU: 
– Retention time (RT): ± 0.1 min 
– Mass accuracy:  
• 5 ppm for at least 1 fragment ion or 
• 10 ppm for at least 2 fragment ions 
– Signal to noise ratio (S/N):  6 
 
• Sanco: 
– Retention time (RT):  ±0.2 min 
– Signal to noise ratio (S/N):  3 
– ≥ 2 diagnostic ions, preferably including the (quasi) molecular 
ion; 
– mass accuracy < 5 ppm; at least one fragment ion 
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Pirimiphos-methyl Results Qualifier (276.0573) Results Qualifier (305.0962) Results
Name RT Area Final ConcAccuracy S/N Mass AccuArea S/N Mass AccuArea S/N Mass Accu
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.075 39153 0.0264 3651.28 -3.2 28584 1278.97 -1.8 23008 2716.33 -2
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.072 38369 0.026 2324.2 -3 29625 1550.49 -2.4 22663 1698.24 -3.3
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.073 35735 0.0245 1343.28 -2.8 27321 2033.78 -2.3 21155 1322.36 -1.6
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.073 16194 0.0141 1458.87 -2.2 12195 441.2 -3 9489 804.92 -2.4
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.07 32961 0.0231 1383.74 -3.1 24785 2251.17 -3.3 18905 2404.96 -2.6
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.074 32121 0.0226 4369.78 -2.3 24485 3114.78 -2 18770 1880.56 -1.3
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.074 37952 0.0257 4751.72 -2.9 28667 4029.74 -2.5 22921 1172.1 -2.8
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.071 38999 0.0263 5074.47 -3 29420 911.76 -3.1 23221 1270.08 -3.2
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.073 35724 0.0245 1463.7 -3 27982 2302.36 -1.8 21053 1137 -2.3
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.073 31534 0.0223 794.35 -3.5 23890 1524.84 -3.9 18126 2125.3 -2.5
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.076 32737 0.0229 2501.79 -1.6 24351 3491.24 -3 19416 1495.89 -1.9
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.073 33346 0.0233 2319.11 -2.1 24888 2354.36 -2.1 20084 1222.18 -1.8
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 37704 0.0256 1807.3 -1.8 28091 1445.26 -1.8 22763 1903.57 -1.5
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 37058 0.0253 4323.19 -2.8 27506 908.04 -1.8 21677 1415.06 -2.5
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.075 32965 0.0231 3526.99 -1.5 25306 2304.1 -1.4 19463 1141.04 -0.6
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.072 31810 0.0224 4670.4 -2.9 24662 1727.86 -1.5 18415 2138.92 -2.3
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.076 31841 0.0225 2065.66 -2.6 23886 846.34 -2 18677 2851.06 -1.6
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 20225 0.0162 1979.85 -3.3 14795 773.9 -2.6 11817 834.86 -2
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.073 44284 0.0291 2847.2 -1.4 34532 1879.5 -1.3 26325 891.77 -0.8
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.075 43437 0.0287 3075.92 -3.2 32685 1526.54 -3.1 25795 1530.19 -2.9
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.075 40554 0.0271 2173.58 -1.7 31286 3265.97 -1 23856 394.38 -1.2
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.073 37474 0.0255 1382.28 -2.3 27608 945.67 -2 21555 1084.01 -1.7
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.075 35014 0.0242 2757.14 -2.7 27814 1631.3 -2.9 21560 3163.66 -2.9
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.077 37104 0.0253 2806.35 -1.6 28705 1403.56 -1.3 22501 2165.39 -0.2
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.073 6854 0.009 683.48 2.2 5144 575.62 2.4 3890 380.68 3.7
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.07 6354 0.0088 722.02 -2.8 4926 227.87 -3.5 3927 367.36 -3.5
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.074 6367 0.0088 765.17 -2.2 5060 200.18 -1.3 3772 252.95 0.6
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.072 6378 0.0088 536.46 -5.4 5183 380.78 -2.2 4120 493.45 -3.3
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.074 6467 0.0088 977.58 -3 5293 595.49 -4.6 4250 464.58 -3.4
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.073 6520 0.0089 568.07 -3.9 5259 610.78 -3.7 4041 475.94 -1.9
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.071 6646 0.0089 947.45 4.2 5286 456.55 3.2 3940 554.06 5.8
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.07 6172 0.0087 650.8 -1 4872 285.24 -2.9 3674 339.2 -1.2
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.074 6930 0.0091 365.33 -4.4 5509 367.1 -3.9 4004 198.03 -3.6
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.075 6828 0.009 983.29 -3.5 5399 486.36 -4.8 4115 315.36 -4.1
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.074 6420 0.0088 433.69 -4.7 5223 462.55 -4.4 3809 443.77 -3.1
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.075 6450 0.0088 868.4 -4.1 5035 411.47 -2.4 3625 373.62 -4
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.074 6841 0.009 370.19 3.9 5545 146.59 4.6 3964 381.75 5.9
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.075 6707 0.009 746.95 -2.7 5335 484.64 -1.9 3984 195.52 -2.6
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.073 6509 0.0089 1103.73 -4.6 5089 471.98 -3.6 4150 511.74 -2.9
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.075 6953 0.0091 511.84 -2.3 5442 723.35 -4.4 3813 551.36 -3.4
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.072 6711 0.009 548.35 -6.7 4969 530.79 -2.7 3827 176.45 -4.5
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.076 6531 0.0089 374.2 -4.7 4964 201.78 -5.4 3972 350.87 -5.2
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.075 9614 0.0105 480.15 2.7 7403 544.11 3.5 5949 368.61 2.4
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.073 8835 0.0101 606.26 -2.8 7033 347.19 -2 5247 684.4 -3
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.073 8821 0.0101 684.85 -3.2 6808 452.2 -1.6 5851 387.83 -1.9
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.074 9276 0.0103 972.69 -3.6 6993 326.86 -4 5330 376.24 -1.6
EUPT-SRM6 n  047 rice spk. 0.01 ug/ml 13.074 9958 0.0107 890.19 -3.8 7746 331.17 -3.4 6121 368.32 -3.1
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.073 8784 0.0101 260.19 -2.6 7154 611.4 -2.7 5606 373.43 -1.9
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EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 37704 0.0256 1807.3 -1.8 28091 1445.26 -1.8 22763 1903.57 -1.5
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EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.074 6420 0.0088 433.69 -4.7 5223 462.55 -4.4 3809 443.77 -3.1
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.075 6450 0.0088 868.4 -4.1 5035 411.47 -2.4 3625 373.62 -4
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.074 6841 0.009 370.19 3.9 5545 146.59 4.6 3964 381.75 5.9
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.075 6707 0.009 746.95 -2.7 5335 484.64 -1.9 3984 195.52 -2.6
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.073 6509 0.0089 1103.73 -4.6 5089 471.98 -3.6 4150 511.74 -2.9
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.075 6953 0.0091 511.84 -2.3 5442 723.35 -4.4 3813 551.36 -3.4
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.072 6711 0.009 548.35 -6.7 4969 530.79 -2.7 3827 176.45 -4.5
EUPT-C6 no 207 barley spk. 0.01 ug/ml 13.076 6531 0.0089 374.2 -4.7 4964 201.78 -5.4 3972 350.87 -5.2
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.075 9614 0.0105 480.15 2.7 7403 544.11 3.5 5949 368.61 2.4
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.073 8835 0.0101 606.26 -2.8 7033 347.19 -2 5247 684.4 -3
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.073 8821 0.0101 684.85 -3.2 6808 452.2 -1.6 5851 387.83 -1.9
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.074 9276 0.0103 972.69 -3.6 6993 326.86 -4 5330 376.24 -1.6
EUPT-SRM6 n  047 rice spk. 0.01 ug/ml 13.074 9958 0.0107 890.19 -3.8 7746 331.17 -3.4 6121 368.32 -3.1
EUPT-SRM6 no 047 rice spk. 0.01 ug/ml 13.073 8784 0.0101 260.19 -2.6 7154 611.4 -2.7 5606 373.43 -1.9
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Name RT Area Final ConcAccuracy S/N Mass AccuArea S/N Mass AccuArea S/N Mass Accu
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.075 39153 0.0264 3651.28 -3.2 28584 1278.97 -1.8 23008 2716.33 -2
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.072 38369 0.026 2324.2 -3 29625 1550.49 -2.4 22663 1698.24 -3.3
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.073 35735 0.0245 1343.28 -2.8 27321 2033.78 -2.3 21155 1322.36 -1.6
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.073 16194 0.0141 1458.87 -2.2 12195 441.2 -3 9489 804.92 -2.4
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.07 32961 0.0231 1383.74 -3.1 24785 2251.17 -3.3 18905 2404.96 -2.6
EUPT-C2 no 059 wheat spk. 0.05 ug/ml 13.074 32121 0.0226 4369.78 -2.3 24485 3114.78 -2 18770 1880.56 -1.3
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.074 37952 0.0257 4751.72 -2.9 28667 4029.74 -2.5 22921 1172.1 -2.8
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.071 38999 0.0263 5074.47 -3 29420 911.76 -3.1 23221 1270.08 -3.2
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.073 35724 0.0245 1463.7 -3 27982 2302.36 -1.8 21053 1137 -2.3
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.073 31534 0.0223 794.35 -3.5 23890 1524.84 -3.9 18126 2125.3 -2.5
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.076 32737 0.0229 2501.79 -1.6 24351 3491.24 -3 19416 1495.89 -1.9
EUPT-C4 no 008 rye spk. 0.05 ug/ml 13.073 33346 0.0233 2319.11 -2.1 24888 2354.36 -2.1 20084 1222.18 -1.8
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 37704 0.0256 1807.3 -1.8 28091 1445.26 -1.8 22763 1903.57 -1.5
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 37058 0.0253 4323.19 -2.8 27506 908.04 -1.8 21677 1415.06 -2.5
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.075 32965 0.0231 3526.99 -1.5 25306 2304.1 -1.4 19463 1141.04 -0.6
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.072 31810 0.0224 4670.4 -2.9 24662 1727.86 -1.5 18415 2138.92 -2.3
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.076 31841 0.0225 2065.66 -2.6 23886 846.34 -2 18677 2851.06 -1.6
EUPT-C6 no 207 barley spk. 0.05 ug/ml 13.073 20225 0.0162 1979.85 -3.3 14795 773.9 -2.6 11817 834.86 -2
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.073 44284 0.0291 2847.2 -1.4 34532 1879.5 -1.3 26325 891.77 -0.8
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.075 43437 0.0287 3075.92 -3.2 32685 1526.54 -3.1 25795 1530.19 -2.9
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.075 40554 0.0271 2173.58 -1.7 31286 3265.97 -1 23856 394.38 -1.2
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.073 37474 0.0255 1382.28 -2.3 27608 945.67 -2 21555 1084.01 -1.7
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.075 35014 0.0242 2757.14 -2.7 27814 1631.3 -2.9 21560 3163.66 -2.9
EUPT-SRM6 no 047 rice spk. 0.05 ug/ml 13.077 37104 0.0253 2806.35 -1.6 28705 1403.56 -1.3 22501 2165.39 -0.2
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.073 6854 0.009 683.48 2.2 5144 575.62 2.4 3890 380.68 3.7
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.07 6354 0.0088 722.02 -2.8 4926 227.87 -3.5 3927 367.36 -3.5
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.074 6367 0.0088 765.17 -2.2 5060 200.18 -1.3 3772 252.95 0.6
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.072 6378 0.0088 536.46 -5.4 5183 380.78 -2.2 4120 493.45 -3.3
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.074 6467 0.0088 977.58 -3 5293 595.49 -4.6 4250 464.58 -3.4
EUPT-C2 no 059 wheat spk. 0.01 ug/ml 13.073 6520 0.0089 568.07 -3.9 5259 610.78 -3.7 4041 475.94 -1.9
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.071 6646 0.0089 947.45 4.2 5286 456.55 3.2 3940 554.06 5.8
EUPT-C4 no 008 rye spk. 0.01 ug/ml 13.07 6172 0.0087 650.8 -1 4872 285.24 -2.9 3674 339.2 -1.2
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Spike level, mg/kg 0.01 0.01 0.05 0.05
No. of detects with mass accuracy 
Mass accuracy difference
Molecular 
or 
fragment 
ion* ≤5ppm ≤10ppm  ≤5ppm ≤10ppm
SDL,
mg/kg
Pirimiphos-methyl 1 22 24 24 24 0.01
Pirimiphos-methyl 2 23 24 24 24
Pirimiphos-methyl 3 21 24 24 24
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Validation results – spike experiments 
• SDL =0.01 mg/kg  (17) 
– Bifenthrin, Chlorpyrifos, Chlorpyrifos-methyl, Diazinon, 
Fenitrothion, Fipronil, Flutriafol, Iprodione, Krexoxim-methyl, 
Malathion, Methacrifos, Penconazole, Pirimicarb, Pirimiphos-
methyl, Propiconazole, Trifluralin and Vinclozolin 
• SDL = 0.05 mg/kg  (19) 
– Azoxystrobin, Boscalid, Carboxin, Cypermethrin, Cyprodinil, 
Diclorvos, Difenoconazole, Epoxiconazole, Fenbuconazole, 
Lambda-cyhalothrin, Pendimethanil, Prochloraz, Procymidone, 
Pyraclostrobin, Spiroxamin, Tebuconazole, Triademenol, 
Trifloxystrobin, Triticonazole  
•  Not validated  (2) 
– Azinphos-methyl, Metconazole  
 
 
National Food Institute, Technical University of Denmark 
Validation results – PT test material 
• The test materials contained 46 residues of 27 different 
pesticides.  
• All pesticides were detected apart from one residue of 
lambda-cyhalothrin.  
– assigned value = 0.25 mg/kg; SDL = 0.05 mg/kg 
• No false positive results were seen. 
National Food Institute, Technical University of Denmark 
Validation results – PT test material 
Pirimiphos-methyl Results Qualifier (276.0573) Results Qualifier (305.0962) Results
Name RT Area Final ConcAccuracy S/N Mass AccuArea S/N Mass AccuArea S/N Mass Accu
EUPT-C2 no 003 wheat 13.07 158 0.0054 10.99 13.6 164 10.79 7.7 99 9.59 5.2
EUPT-S5 no 105 13.077 26638 0.0197 2974.89 0.7 20537 2572.68 1.6 15978 1740.4 0.4
EUPT-C4 no 143 rye 13.076 32283 0.0227 2519.07 2.4 23981 3377.95 4.1 18355 2167.42 4.1
EUPT-C6 no 032 barleyspk 12.634 20 0.0054 0.17 -79.9 13 0.21 -8.4 10 0.6 99.5
< -5 
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< -10 
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EUPT-C6 no 032 barleyspk 12.634 20 0.0054 0.17 -79.9 13 0.21 -8.4 10 0.6 99.5
< -5 
> 10 
< -10 
National Food Institute, Technical University of Denmark 
Validation results – PT test material 
Pirimiphos-methyl Results Qualifier (276.0573) Results Qualifier (305.0962) Results
Name RT Area Final ConcAccuracy S/N Mass AccuArea S/N Mass AccuArea S/N Mass Accu
EUPT-C2 no 003 wheat 13.07 158 0.0054 10.99 13.6 164 10.79 7.7 99 9.59 5.2
EUPT-S5 no 105 13.077 26638 0.0197 2974.89 0.7 20537 2572.68 1.6 15978 1740.4 0.4
EUPT-C4 no 143 rye 13.076 32283 0.0227 2519.07 2.4 23981 3377.95 4.1 18355 2167.42 4.1
EUPT-C6 no 032 barleyspk 12.634 20 0.0054 0.17 -79.9 13 0.21 -8.4 10 0.6 99.5
< -5 
> 10 
< -10 
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Thank you for your attention 
